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Far Detector Construction 
NOvA Far Detector Assembly Progress The Intensity Frontier 

M
ay 21, 2013 

July 1, 2013 

Block Installed 

Block Filled 

Status Date: 25NOV13 

July 1, 2012 

M
ay 13, 2013 

Block 25 Assembly Progress 
51% Complete 

Block 20 Fill Progress 
74% Complete 

M
ay 24, 2013 
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Block Instrumented 

Instrumentation Progress 
Di-Block 3: 50% Complete 

Di-Block 4: 33% Complete 

June 12, 2013 

June 27, 2013 

14 kilotons = 28 NOvA Blocks 
25 blocks of PVC modules are assembled and installed in place 

20.74 blocks are filled with liquid scintillator 

5.66 blocks are outfitted with electronics 

July 15, 2013 

July 26, 2013 

August 8, 2013 

August 23, 2013 

Septem
ber 6, 2013 

Septem
ber 20, 2013 

Septem
ber 25, 2013 

October 3, 2013 

October 10, 2013 

October 17, 2013 

October 28, 2013 

October 31, 2013 

Novem
ber 13, 2013 

Novem
ber 13, 2013 



FarDet Outfitting Progress 



FarDet performance past week 

•  Very reliable, continuous running on weekends 
•  New APD installation weekdays interrupts DAQ 
•  Weekday hardware replacements also stops 

DAQ 
•  Weekly POT accumulation ~5.2E18 

Hardware replacements, 
work on dry air monitoring 

system 

APD Installation 
– DB 04 

Steady 
running 



Near Detector Schedule 
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TRIGGER INTRODUCTION


¢  NOvA’s standard triggers are: 
�  NuMI 
�  Booster 
�  Cosmic Pulser (10 Hz) 

¢  The triggers are issued using time stamps. 
¢  The data buffer ring is filled with data from the detector and 

when a spill is registered, the corresponding data is selected 
and read out. 

Data Buffer 
D

ata 2 

Data 3 

D
ata 4 

NuMI Spill 
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TRIGGER INTRODUCTION

¢  Some of NOvA’s data-driven triggers (DDT) are: 

�  Monopole 
�  High Energy 
�  Supernova 
�  Muon Neutrino (contained, upward going) 
�  Electron Neutrino 
�  Calibration 

¢  The triggers are issued based on fast analysis of the data. 
¢  The data is placed into a shared memory segment, analyzed and triggered. 

Data Buffer 
D

ata 2 

Data 3 

D
ata 4 

Monopole 

Data 1 Data 2 … 

Data-Driven 
Trigger Analysis 

Framework 

Shared Memory Segment 
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TRIGGER TOOLS FOR SHIFTERS


¢  We had our first shifter-operated trigger run Friday, 15 Nov! 
¢  We have designed DB tools to configure parts of the trigger: 

¢  We also have tools to control the trigger processes: 

on all 11 data-
processing nodes 



Martin Frank University of Virginia 9 
 

CPU Usage: 
(Blue) 

Memory Usage: 
(Blue) 
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Absolute Count

Farm Node 11/13 9:50 11/13 11:12 11/14 11:34 11/14 13:10 11/15 9:47 11/15 10:47 11/15 11:47 11/15 12:47 11/15 13:47 11/15 14:47 11/15 15:47

1 57544235 57544366 58659311 58659366 58698803 58698803 58698803 58698827 58698884 58698981 58698981

2 66709720 66709768 67942557 67942639 69196643 69196643 69196670 69200928 69201044 69202990 69202990

3 66668369 66668371 1071130 1071182 2071338 2071350 2071350 2075587 2075666 2077608 2077608

5 66873350 66873353 67988861 67988914 69057597 69057597 69057630 69061872 69061942 69063887 69063905

6 66694092 66694272 67809856 67809907 68878588 68878588 68878588 68882830 68882900 68884858 68884858

7 66731424 66731486 67847001 67847072 68915811 68915841 68915841 68920081 68920152 68922065 68922065

8 66746891 66746926 67862452 67862515 68931216 68931218 68931218 68935456 68935527 68937436 68937436

9 66746911 66747061 67862663 67862717 68931400 68931400 68931400 68935645 68935715 68937627 68937627

10 66745657 66745661 67861298 67861351 68930026 68930026 68930043 68934281 68934357 68936270 68936270

11 66745705 66745722 67861323 67861377 68930137 68930137 68930137 68934387 68934469 68936379 68936379

12 66770064 66770154 67885678 67885729 68954475 68954493 68954493 68958732 68958802 68960721 68960721

Differences

Farm Node 1h 22m 1h 36m 1h 1h 1h 1h

1 131 55 0 0 57 0

2 48 82 0 27 116 0

3 2 52 12 0 79 0

5 3 53 0 33 70 18

6 180 51 0 0 70 0

7 62 71 30 0 71 0

8 35 63 2 0 71 0

9 150 54 0 0 70 0

10 4 53 0 17 76 0

11 17 54 0 0 82 0

12 90 51 18 0 70 0

Percentage of Total Time Lost

Farm Node

1 0.01% 0.00% 0.00% 0.00% 0.01% 0.00%

2 0.00% 0.01% 0.00% 0.00% 0.02% 0.00%

3 0.00% 0.00% 0.00% 0.00% 0.01% 0.00%

5 0.00% 0.00% 0.00% 0.00% 0.01% 0.00%

6 0.02% 0.00% 0.00% 0.00% 0.01% 0.00%

7 0.01% 0.01% 0.00% 0.00% 0.01% 0.00%

8 0.00% 0.01% 0.00% 0.00% 0.01% 0.00%

9 0.02% 0.00% 0.00% 0.00% 0.01% 0.00%

10 0.00% 0.00% 0.00% 0.00% 0.01% 0.00%

11 0.00% 0.00% 0.00% 0.00% 0.01% 0.00%

12 0.01% 0.00% 0.00% 0.00% 0.01% 0.00%

Total 0.07% 0.06% 0.01% 0.01% 0.12% 0.00%

Milliblock Duration [ms] 5

Number of Buffer Nodes 11

time period 

number of events dropped 
during time period 

DROPPED EVENTS




Martin Frank University of Virginia 11 
 

Absolute Count

Farm Node 11/13 9:50 11/13 11:12 11/14 11:34 11/14 13:10 11/15 9:47 11/15 10:47 11/15 11:47 11/15 12:47 11/15 13:47 11/15 14:47 11/15 15:47

1 57544235 57544366 58659311 58659366 58698803 58698803 58698803 58698827 58698884 58698981 58698981

2 66709720 66709768 67942557 67942639 69196643 69196643 69196670 69200928 69201044 69202990 69202990

3 66668369 66668371 1071130 1071182 2071338 2071350 2071350 2075587 2075666 2077608 2077608

5 66873350 66873353 67988861 67988914 69057597 69057597 69057630 69061872 69061942 69063887 69063905

6 66694092 66694272 67809856 67809907 68878588 68878588 68878588 68882830 68882900 68884858 68884858

7 66731424 66731486 67847001 67847072 68915811 68915841 68915841 68920081 68920152 68922065 68922065

8 66746891 66746926 67862452 67862515 68931216 68931218 68931218 68935456 68935527 68937436 68937436

9 66746911 66747061 67862663 67862717 68931400 68931400 68931400 68935645 68935715 68937627 68937627

10 66745657 66745661 67861298 67861351 68930026 68930026 68930043 68934281 68934357 68936270 68936270

11 66745705 66745722 67861323 67861377 68930137 68930137 68930137 68934387 68934469 68936379 68936379

12 66770064 66770154 67885678 67885729 68954475 68954493 68954493 68958732 68958802 68960721 68960721

Differences

Farm Node 1h 22m 1h 36m 1h 1h 1h 1h

1 131 55 0 0 57 0

2 48 82 0 27 116 0

3 2 52 12 0 79 0

5 3 53 0 33 70 18

6 180 51 0 0 70 0

7 62 71 30 0 71 0

8 35 63 2 0 71 0

9 150 54 0 0 70 0

10 4 53 0 17 76 0

11 17 54 0 0 82 0

12 90 51 18 0 70 0

Percentage of Total Time Lost

Farm Node

1 0.01% 0.00% 0.00% 0.00% 0.01% 0.00%

2 0.00% 0.01% 0.00% 0.00% 0.02% 0.00%

3 0.00% 0.00% 0.00% 0.00% 0.01% 0.00%

5 0.00% 0.00% 0.00% 0.00% 0.01% 0.00%

6 0.02% 0.00% 0.00% 0.00% 0.01% 0.00%

7 0.01% 0.01% 0.00% 0.00% 0.01% 0.00%

8 0.00% 0.01% 0.00% 0.00% 0.01% 0.00%

9 0.02% 0.00% 0.00% 0.00% 0.01% 0.00%

10 0.00% 0.00% 0.00% 0.00% 0.01% 0.00%

11 0.00% 0.00% 0.00% 0.00% 0.01% 0.00%

12 0.01% 0.00% 0.00% 0.00% 0.01% 0.00%

Total 0.07% 0.06% 0.01% 0.01% 0.12% 0.00%

Milliblock Duration [ms] 5

Number of Buffer Nodes 11

time period 

number of events dropped 
during time period 

percentage of total time 
missed (1 event = 5 ms) 

We barely drop anything! 

DROPPED EVENTS
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TRIGGER RATES


¢  Here are some trigger rates from Friday’s run: 



Summary 

§ NDOS Prototype running smoothly, useful for testing 
software/firmware/monitoring upgrades before rolling out at 
FarDet 
§ Dedicated DCM for testing new FEBs for Near Detector 
§ NDSBTest (Near Detector Surface Building Test) 30 APD test 

stand for cooling/monitoring tests of APDs 
§ FarDet – 2.5 diblocks running cold at full gain – very smooth 

running, 25th block (out of 28) in place – new APD installation 
ongoing – very good initial performance of APDs w/o A174 
primer 

§ NearDet – 6/8 of the Near Detector blocks are in place – 
finish in early January 2014, scintillator filling to start 
immediately after 


